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The number of turkeys produced annually in, North Dakota has dropped from two million in 1933 to less than a million in 1944. Several factors are responsible for this decline, includ-
ing' lack of labor on the farm, increase in predatory animals, and 
scarcity of good poults. There is little doubt that the latter factor 
has greatly influenced the reduction in number of turkeys raised, 
particularly during the past several years. A small percentage of 
poults raised are hatched in the state and a still smaller percentage 
are hatched from eggs produced in North Dakota. Turkey produc-
tion in North Dakota has, therefore, been dependent upon other 
states, and as a consequence during recent years when there has 
been an increased demand in other areas for eggs and poults, the 
local turkey industry has suffered. The establishment of more 
turkey breeder flocks in the state is necessary in order that an ade-
quate number of high quality poults will be available to turkey 
growers. 
D u r i n g the pas t y e a r a f lock of 
Broad Breas t ed Bronze t u r k e y 
b r e e d e r s w a s k e p t a t t h e p o u l t r y 
p lan t of t h e N o r t h D a k o t a Agr i cu l -
tu ra l College. These t u r k e y s w e r e 
obta ined as pou l t s on May 16, 1944 
f r o m a h a t c h e r y w h i c h h a t c h e d 
them f r o m eggs ob ta ined f r o m a 
Nor th D a k o t a b r eede r . T h e pou l t s 
were no t ped igreed . F r o m these 
poul ts 60 h e n s w e r e ra ised a n d e v -
ery h e n w a s k e p t fo r t he se s tudies . 
T h e r e f o r e these obse rva t ions a r e 
based on t h e p e r f o r m a n c e of an un -
detected popula t ion . H o w e v e r , i t 
should b e po in ted o u t t h a t these 
birds w e r e v e r y u n i f o r m in a p p e a r -
ance, size, and f lesh ing , and excep t 
unde r condi t ions of v e r y r igorous 
selection, none w o u l d h a v e b e e n 
culled. ' 
Management of Breeding Stock 
T h e 60 h e n s w e r e d iv ided in to 
iour pens w i t h 11 hens each a n d 
t w o pens of 8 each. In each of t h e 
f o u r 11-hen pens a torn f r o m t h e 
s a m e h a t c h as t h e h e n s w a s p laced 
on J a n u a r y 3. T h e s e t o m s h a d b e e n 
exposed to a r t i f i c ia l l igh ts f o r t w o 
-weeks be fo re t h e y w e r e p l aced in 
t h e pens . C o m m e n c i n g J a n u a r y 3 
t h e h e n s w e r e exposed to a r t i f i c ia l 
l igh t ing so as to p rov ide 14 h o u r s 
of l ight p e r day . An a u t o m a t i c e lec-
t r i c swi t ch w a s used a n d l igh t ing 
w a s p rov ided b o t h m o r n i n g s a n d 
evenings . These f o u r p e n s w e r e 
housed in a 16' x 32' u n i n s u l a t e d 
p o u l t r y house in which t h e r e w e r e 
t w o 60 w a t t i ncandescen t l ight 
bulbs . The , pens of 8 h e n s each w e r e 
housed in t w o 10' x 14' b r o o d e r 
houses in which 40 w a t t b u l b s w e r e 
placed. No t o m s w e r e used in t hese 
m a t i n g s as fe r t i l i za t ion w a s accom-
pl ished b y a r t i f i c ia l insemina t ion . 
T h e t u r k e y s w e r e f ed a m a s h a n d 
g ra in r a t ion . T h e m a s h w a s t h e reg-
'Poultry Husbandman and Chairman, Department of Poultry Husbandry 
Professor of Poultry Husbandry 
4 N O R T H D A K O T A A G R I C U L T U R A L E X P E R I M E N T S T A T I O N 
ular chicken mash used by t he ex- corn and heavy oats was hand- fed 
per iment s tat ion poul t ry depa r tmen t once each day on top of the mash, 
wi th an addit ional 5 percent of de- Dur ing J a n u a r y and F e b r u a r y the 
hydra ted a l fa l fa leaf meal. The tu r - amount of grain was l imited to ap-
key breeder mash had the fol lowing proximate ly 4% ounces per b i rd per 
composition: day, and for the remainder of the 
on, ,, season t he amoun t was reduced to Ground yellow corn : 20 lbs. a b o u t 4 o u n c e s p e r b i r d p e r day. 
Whea t b r a n 20 lbs. Gran i te gri t and oyster shell w e r e 
Wheat middl ings 20 lbs. avai lable a t all t imes. All hens w e r e 
Ground oats - 10 lbs. t rapnes ted . 
Meat and bone meal ....14 lbs. The observations repor ted he re in 
Soybean meal 10 lbs. a re based upon the six pens of tu r -
A'lfalfa leaf meal* 10 lbs. k e y s a s a A s t h e s e p e n . s w e r e -i ia i la leal ea l iu iub . i n y o l v e d i n s o m e exper iments con-
Sal t mixture** 1 lb. c e r n e d wi th the reproduct ive ef f i -
Delsterol 0.12 lb. ciency of Broad Breasted Bronze 
»Dehydrated a l fa l fa leaf meal pre- tu rkeys cer ta in phases of the man-
f pd agement were not the same m al l 
' „ > , , , pens. Two of the four 11-hen pens 
» n o grams manganous sul fa te added ^ c o n f i n e d th roughout the ex-
to one pound of iodized salt. per iment and two pens had access to 
The mash was avai lable in h o p - , outside yards . The toms in two of 
• pers at all t imes. A gra in m i x t u r e the pens w e r e switched or ro ta ted 
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Eggs per hen. Percent of turkey hens in several egg production 
groups. Only eggs laid in trapnests considered. 
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the pens w e r e s ta t ionary. Also, as 
has been pointed out prev ious ly , ' the 
hens in t he two brooder houses w e r e 
ar t i f ic ia l ly inseminated. Compara-
tive da ta on t he severa l pens will 
be repor ted a t another t ime. 
Results 
Results obta ined w i t h a f lock of 
Broad Breasted Bronze t u r k e y 
• breeders a t the North Dakota Agri-
cul tura l Expe r imen t Sta t ion a r e 
shown in Table 1. The average n u m -
ber of eggs laid per hen to J u n e 1 
of 60 eggs is qui te sat isfactory and 
compares favorab ly wi th t ha t ob-
served wi th S tandard Bronze stock 
at the U. S. Range Livestock Stat ion 
in Montana (Marsden, 1936). To 
J u n e 1 t he Bronze hens averaged 
48.9 eggs, w h e n l ights w e r e t u rned 
on t he f i r s t week in February . Un-
lighted Bronze hens laid only 40 
eggs each dur ing t he season. Re-
sults r epor t ed by t he Nat ional Re-
search Center a t Beltsville, Md. b y 
Whitson, Marsden and Titus (1944) 
show tha t s t anda rd Bronze tu rkeys 
laid 76 eggs to J u n e 1; Whi te Hol-
land, 63;-Broad Breas ted Bronze, 58; 
and Beltsvil le S.ma'll White, 62.' 
Lighting was commenced J a n u a r y 
1, two days ear l ier t han wi th t he 
North Dakota flock. I t should be 
pointed out tha t the 60 egg average 
obtained a t this s tat ion was wi th un -
selected stock. 
The range in egg production, w a s 
^rom 8 to 87 eggs. Six or about 10 
percen t of the hens laid over 80 
eggs. F igure 1 shows a f r equency 
distr ibution of egg product ion. The 
greatest n u m b e r of eggs laid by one 
hen in any one month was 27 eggs. 
The average da te of laying the 
f i r s t egg was F e b r u a r y 18, 46 days 
a f t e r ar t i f ic ia l l ight ing was com-
menced. The average da te of the 
f i r s t egg obta ined a t the Beltsvil le 
stat ion was F e b r u a r y 11 f o r both 
Broad Breasted Bronze and Smal l 
Whites, F e b r u a r y 7 for S t anda rd 
Bronze and F e b r u a r y 4 for Whi te 
Hollands. 
Nine ty- two percen t of al l eggs laid 
were sui table for incubation. The 
greates t loss was f r o m f rozen eggs 
Dur ing the f i r s t two weeks of Feb-
rua ry , a n u m b e r of eggs w e r e laid 
on the roosts, and since t he houses 
were uninsula ted a large percentage 
of these eggs w e r e f rozen. A f e w 
eggs w e r e broken in t he nests and 
a smal l n u m b e r w e r e abnormal ly 
shaped. 
The average percen tage of eggs 
set tha t w e r e fertile- was 88.2. Th ree 
of the pens averaged over 90 pe r -
cent f o r t he season. In two of these 
pens ma t ing occurred na tu ra l l y and 
m one the hens w e r e ar t i f ic ia l ly in-
seminated. The range in t he percent -
ages fer t i l i ty f o r individual hens 
was f r o m 50.6 to 100. F igure 2 shows 
t he percentage dis t r ibut ion of f e r -
tility. The fac t tha t 64 percen t of 
the hens had average fer t i l i ty pe r -
Table I 
Summary of results with 1945 
.__ Broad Breasted Bronze turkey breeder flock. 
No. eggs laid per h e n to June~lZ".. " 7 7 . . 
Percent egg production 
No. eggs set per hen ^ 
Percent set of eggs laid ; * ^ ^ 
Percent fe r t i le of eggs set... 
Percent hatchabil i ty of eggs set 
1 ercent hatchabi l i ty of fe r t i le eggs Jr ' t -
Poults per h e n ' ' B - 4 
Percent mor ta l i ty of breeder hens 3®'3 
Feed consumed per bird, pounds . . . . Z Z . . Z Z . . ' 9q 5** 
•Calculated on a b i rd-day basis. ——1— 
J a n u a r y 3 to J u n e 1, 1945. 





Percent of eggs fertile. Percentage distribution of turkey hens 
relative to the average percent fertility of eggs. 
centages for t he season of over 90 
percent and 27 percent of t h e m had 
records of over 95 percent indicates 
tha t fer t i l i ty was not a very serious 
problem in the s t ra in of Broad 
Breasted Bronze t u rkeys observed. 
Only four hens w e r e below 75 per-
cent in fer t i l i ty of eggs and none 
was completely infert i le . 
Of the fer t i le eggs set 78.4 percent 
hatched, and 69.1 percent of all eggs 
set hatched (Table 1.) Fou r t een per-
cent of the poults ha tched w e r e 
help-outs and 5.2 percen t were class-
ified as weak or crippled. Not in-
cluding the weak or crippled poults, 
74.3 percent of fer t i le eggs ha tched 
and 65.5 percent of all eggs hatched. 
Figure 3 shows f r equency dis t r ibu-
tion of the percentages of ha tcha-
bili ty of all eggs set. The n u m b e r 
of poults per hen to J u n e 1 ranged 
f rom 8 to 67, and the average was 
38.3. The average n u m b e r of vigor-
ous poul ts per hen was 36.4. F igure 
4 shows a f r equency dis t r ibut ion of 
the n u m b e r of poul ts per hen. 
Morta l i ty in the flock was re la-
t ively low. Only two of the 60 hens 
were removed. One was removed 
the f i rs t of Feb rua ry because of a 
leg i n ju ry and the other died on the 
last day, May 31, wi th b l a c k h e a d 
As a ma t t e r of interest this h e n laid 
Figure 3 
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H A T C H A B I L I T Y IN P E R C E N T A G E S 
Percent of eggs hatched. Per-
centage distribution of turkey 
hens relative to average hatch-
ability of all eggs set. 
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Figure 4 
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NUMBER OF POULTS 
Poults per hen. Percent of hens 
in several poult production 
groups. 
9 eggs in the 14-day period pr ior 
to her death, al l of which were f e r -
tile and 8 hatched. 
Feed consumption records were 
kept only on the 44 hens and 4 toms 
mainta ined . in the 16' x 32' house. 
Table 1 shows tha t 90.5 pounds of 
feed w e r e consumed per bird f r o m 
Janua ry 3 to J u n e 1. Of this amoun t 
52 pounds was mash and 38.5 pounds 
was whole grains. The relat ively 
high mash consumption was due to 
the restr icted feeding of the whole 
grains. 
Weights to the' neares t ten th of a 
pound were recorded on J a n u a r y 3 
and J u n e 1. Feed was removed f r o m 
the pens the evening before so t ha t 
the birds were weighed empty. The 
average weight of the 58 hens tha t ' 
survived the season was 17.04 
pounds on J a n u a r y 3 and 16.96 
pounds on J u n e 1. The average loss 
m weight per h e n was 0.08 pounds. 
J he four toms used in the mat ings 
Jost 0.8 pounds per male. Six other 
toms of the same age and breeding, 
which were used in some other 
studies and did not r un wi th hens, 
weighed the same on the two dates.' 
Discussion 
The resul ts described here in show 
that the main tenance of t u r k e y 
breeding stock may be a ve ry pro-
f i table en terpr i se in Nor th Dakota . 
It requires very li t t le f igur ing to 
f ind tha t a t u r k e y hen tha t lays 
f r o m 50 to 60 eggs dur ing t he hatch-
ing season is a prof i tab le animal , es-
pecially w h e n t u r k e y hatching eggs 
sell for 35 to 40 cents each, as has 
been the case dur ing the pas t two 
years . 
Since these resul ts were obtained 
f r o m an unselected populat ion and 
wi th birds of very excel lent mea t 
type, they have par t icu lar signifi-
cance. The f igures presented in Ta-
ble 1 a re averages tha t any flock 
owner can approach wi th good stock 
and proper management . Good re-
sults wi th t u r k e y breeding stock can 
be obtained in Nor th Dakota wi th 
unhea ted and uninsula ted houses. 
That cold wea the r adverse ly af-
fects tu rkey breeding stock is a com-
mon belief. Only recent ly workers 
a t the Oklahoma Agr icu l tura l Ex-
per iment Stat ion (Milby and 
Thompson, 1945) repor ted tha t cold 
waves of short dura t ion do not af-
fect fert i l i ty, bu t one of ten day's 
durat ion caused a . marked decline 
in fer t i l i ty in all varieties. However , 
the fac t tha t fe r t i l i ty in the stat ion 
flock was above 90 percent du r ing 
F e b r u a r y when t empera tu res rang-
ed f rom 18 degrees below zero to 
38 degrees above, and averaged 14 
degrees above zero, indicates tha t 
cold wea the r is not an impor tan t 
l imit ing fac tor to good fert i l i ty. I t 
was observed, however , t ha t a r t i f i -
cial inseminat ion is not convenient-
ly accomplished in an uninsula ted 
house, w h e n the t e m p e r a t u r e is 15 
degrees below zero. 
The growth of the t u r k e y ha tch-
ing egg indus t ry in North Dakota 
is hampered by the lack of electri-
city. To obtain ear ly poults, t he 
breeding stock must be exposed to 
art if icial l ighting. The fac t t ha t the 
in terval be tween commencing ar t i f i -
cial l ighting and the average date 
of the f i r s t eg? was 46 days indi-
cates tha t the lights may not have 
been intense enough. Af t e r these 
trials were u n d e r w a y Asmundson 
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(1945) of the Cal i fornia s tat ion r e -
por ted t ha t t u r k e y b reede r s a r e 
sensit ive to the amoun t or intensi ty 
of ar t i f ic ial l ighting. H e observed 
tha t b i rds exposed to a m i n i m u m 
of 2 foot - candles s t a r t ed to lay 
near ly four weeks ear l ier and laid 
about 20 more eggs to t he end of 
May t h a n b i rds exposed to a mini -
m u m of about one-foot candle. To 
give 2 foot-candles, a l ight of 100 
wat ts , suspended 8 fee t above t he 
f loor, is necessary f o r an a rea 18 
x 18 feet . Wi th t he N o r t h Dakota 
f lock t w o 60 w a t t bu lbs w e r e used 
for an area 16 x 32 feet . This w a s 
less l ight t h a n recommended by 
Dr. Asmundson, the l ight intensi ty 
in t he pens va ry ing f r o m about one 
foot-candle on t he f loor to 1% foot-
candles on the roosts. 
Summary 
Broad Breas ted Bronze t u r k e y 
hens laid an average of 60 eggs per 
heft to J u n e 1. Eighty-e ight percen t 
of these eggs w e r e fer t i le and 78.4 
percen t of t he fer t i le eggs hatched. 
T h e average hatchabi l i ty of al l eggs 
set du r ing t he season w a s 69.1 pe r -
cent. The n u m b e r of poul ts pe r h e n 
ranged f r o m 8 to 67 w i t h an average 
of 38.3. F o u r pens of 11 hens and 
4 toms consumed 90.5 pounds of 
feed per b i rd f r o m J a n u a r y 3 to 
J u n e 1 of which 52 pounds w a s m a s h 
and 38.5 pounds ^ a s whole grains. 
The morta l i ty r a t e to J u n e 1 w a s 
3.3 percent . T h e average loss in 
weight of h e n s - f r o m J a n u a r y 3 to 
J u n e 1 w a s less t h a n a t e n t h of a 
pound. 
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A recent issue of the house organ, "The Laboratory, published 
by the Fisher Scientific Company, contains an interesting article 
entitled "Science Develops New Chemicals for War Against In-
sects " One of the illustrations in the article shows an entomologist 
at the Dr. Hess & Clark laboratories, Ashland, Ohio, dusting an 
infested chicken with DDT to study its effectiveness as a lousicide. 
The" entomologist, Dr. H. S. Telford, was formerly assistant ento-
mologist of the North Dakota Agricultural Experiment Station He 
resigned May 11. 1944 to accept a research position with Dr. Hess 
& Clark. (H.L.W.) 
The National Institute of Agricultural Engineering at Askliam 
Bryan, York, England, recently asked the North Dakota Agricul-
tural Experiment Station for a copy of an article published by Thos. 
E. Long, formerly Assistant Agricultural Engineer, on the subject 
"What speed of operation for a potato digger causes the least amouni 
of iniury?" The article appeared in Vol. 6, No. 6 (1944) of the Bi-
monthly Bulletin of the Station. This Bimonthly Bulletin appears 
6 times a year and is free to North Dakota citizens who request 
the same. 
